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for the computation of turning moments. Written in dimen-
sionless form, Eq. (1) becomes

CM = 3.87 R-l/2 (5)

which, for the sake of completeness, is also shown in Fig. 1
for/?<3.1x!05.
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Velocity Distribution Equation for
Laminar Unidirectional Flow

in an Equilateral Triangular Conduit
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Introduction

A SIMPLE closed form solution to the Navier-Stokes
equation for the laminar flow in an equilateral triangular

conduit of side a is presented by Landau and Lifshitz.l This
solution is of the form

u(x,y) = - 3 /2 au
dp
-^dz

h, h2 (1)

where h\, h2, h3 are the lengths of the perpendiculars from a
given point in the triangle to its three sides, dp/dz is the con-
stant pressure gradient, and a the length of each side of the
triangle (Fig. 1). This Note shows that Eq. (1) results as a first
approximation to more accurate and general variational
solution of the Navier-Stokes equation. Variational solutions
to the Navier-Stokes equation for other triangular geometries
and rectangular geometries can also be obtained.

Variational Solution
For the coordinate system shown in Fig. 1, the Navier-

Stokes equation can be written as
1 dp_

dz (2)

The functional for the Navier-Stokes Equation (2) and for the
geometry shown in Fig. 1 can be written as

/(«>= a/2 p y=+x/3 '

x = 0

u(x,y) =

du
dx

du
—dy )2

+ 2u( — —— )] dxdyn az

on the boundary

(3)

(4)
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If the function u (x,y) gives a minimum for the integral Eq. (3)
it must satisfy Eq. (2).

Following the Kontorovich2 variational method, we choose
a sequence of coordinate system of functions fl (x,y),
/2 (x,y), --> fn(x>y) and seek the solution of the variational
problem in the form of a sum of the functions

(5)

where the coefficients vk(x) are not constants but are
unknown functions of one of the independent variables that
we define so that the functional I ( u ) is extremized.

The first approximation to Eq. (5) is given by

(6)

where

The boundary condition Eq. (4), on the straight lines (Fig. 1)
y= ±x/3 1/2 are satisfied by ul for such a choice of fl (x,y).
With this choice of u, Eq. (3) becomes after integration

/(«,) =
8 x 3 1/2

405

— ——
At dz

F[x, v , (7)

The function v l (x) is chosen so that the functional I(u l ) is
extremized. Hence v } (x) must satisfy Euler's equation

"TIT1 dx
i \ -A

} (8)

i.e.,

i ^ /i ' ^ ^ ^ j ' \ )dz

The solution of Eq. (9) is

3 1 dp
4 p ~dz

At x = 0, v j (x) must be finite

Therefore,

3 vi
Atx= —— a,

1 dp
~~H dz2a

(10)

(11)

(12)

Fig. 1 Coordinates for an equi-
lateral triangular cross section.
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Eq. (6) with Eq. (12) becomes

2 dp ^ 3 »a

1 3 y*

31/2fljLi dz

which is same as Eq. (1) where

31/2

(13)

hand side of page 8, the first complete paragraph down, and
should read:

4 The Day and Haag tests involved, essentially, varying the
e.g. position at a given towing speed until the model por-
poised with a 4- 2° amplitude. Their raw data is plotted in Fig.
19.

"If one were unaware of the previous literature, one would
be tempted to conclude from Fig. 19 that the model is unstable
when the e.g. is aft of 4.0 in., and that an increased buoyancy
contribution (greater weight at a given speed, or less speed) in-
creases the stable range somewhat. One would then present
the data as in Fig. 20, suspecting that the trends were all quite
regular, and that the two highest speed points for A = 1.023
Ib were somewhat in error."

1 31/2

h2=(-x-——y)

31/2

If a more exact answer is required, the solution may be sought
in the form

For this choice of u 2, Eq. (7) will take the form

7(M 2 )=

(14)

(15)

where v ^ ( x ) and v2(x) must satisfy the system of Ruler's
equations

(16)
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Errata
Coupled Pitch and Heave Porpoising
Instability in Hydrodynamic Planing
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SHORT portion of the paper was garbled when being
paged from galley proofs. It appears on the right-
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Announcement: 1974 Author
and Subject Indexes

The indexes of the four AIAA archive journals (AIAA
Journal, Journal of Spacecraft and Rockets, Journal of Air-
craft, and Journal of Hydronautics) will be combined and
mailed separately early in 1975. In addition, papers appearing
in volumes of the Progress in Astronautics and Aeronautics
book series published in 1974, as well as technical papers
published in the 1974 issues of Astronautics & Aeronautics,
also will be included. All subscribers to the four Journals are
entitled to one copy of the index for each subscription which
they had in 1974. All others may obtain it for $10 per copy
from the Circulation Department, AIAA, Room 730, 1290
Avenues of the Americas, New York, New York 10019.
Remittance must accompany the order.
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